Method for heating a soot filter in an exhaust system of an internal 
combustion engine - in particular a diesel engine - comprising at least 
a catalyst and a soot filter located downstream to gather soot 
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Abstract of EP 1394373 (A1) 

Heating a soot filter (12) comprises heating a catalyst assigned to the filter so that heat introduced 
from the catalyst into the filter is heated enough to burn the soot. Independent claims are also 
included for alternative processes for heating a soot filter. 
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(54) RE-COMBUSTION CONTROL DEVICE FOR PARTICULATE FILTER 



(57)Abstract: 

PURPOSE: To reduce manufacturing cost by regenerating 
reliably a particulate filter while preventing a crack or a cinder 
at re-combustion time, and realizing control of a secondary 
air supply quantity in simple logic. 

CONSTITUTION: At filter re combustion time, a belonging 
degree in a rule based on a particulate scavenging quantity 
Qtrap and the time variation equivalence (-) AQtrap is 
calculated by fuzzy inference, and increase equivalence Tref 
of a target exhaust gas temperature causing no overheat or 
extinction is inferred from the belonging degree. A secondary 
air supply quantity is controlled by an air pump so that an 
actual exhaust gas temperature becomes the target exhaust 
gas temperature found from the increase equivalence ATref. 
In this way, since the supply quantity is controlled in the 
optimal value, a filter is kept at a proper temperature, and the 
rule or a membership function necessary for the fuzzy 
inference can be also set quite easily. 
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AQt2, — ATI, — AT2, AT3, AT4 i±r-f— fe>X 
y v> l^ytf ^ra N 7 ^ )V9 8c7)#ttt;jEtT 
tiS flT* l>„ -tLT. m^)V~JV t * 

y^-yrmmti-^ROM 2 0 tieit^^Tfe "5 . <r 

^t=S^'v->TCPU 1 9tl0 7r> ; >itf&^fT$ 
[ 0 0 4 7 ] <! <1T\ IgSt^fflTref CO 7 7 >M Sin 

o*ji*Bi 9 «7n-f+- h izr^xmmti . 

[ 0 0 4 8 ] 11 9 (i*^BJ<7)-||»JT$> ^f^i 

b7 4 )v?mmmmmw.^mm^m%* 
77^ ftfftts cpu assorts iMS^mtB 
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mmmso mm&mft* 7 r >m wmh mco 
mm\£*-nmmx%t« t\t\x\ miommiA 
(D&m^mmmmht. mi mmmm^htih 
)v-)vi^v. nm^mi iwv->v*, mi2i± 

)V-)Vt. Hi 3ii/t— /UrSLTfeO. H14Si 
Z.Kh<r»V-Mz%r5< immi&™ IX v >4 . 
[ 0 0 4 9 ] 4\ A'r 4 df-a NM** QtrapAMfn 

(z) fc*wa (m) owsrfcjjw-fcx-cao, ^^B#p H i 

A Qtrap^fi (M) fc^l^(B) <3pC5r 

s y s t «g lx . mmm&Trei com 

ATref Zmktl. 

[0050] 7 ^ fim^mmiu-i-y^T-yrs 2 

0 9TSSP^KHl^-^>^'3-^$fi^ L CP 
U 1 9 (2Xx 77S3 0 0 T'VNx ^a^f MftfiQ 
trapj&JSTttiSJfe^- ("t'n (Z) fc*fi (M) ) 
«UXf77S30 1 T'B#P B 1fl^iJ^ - A Qtraptfi 
XlZt&MS (<MS ( M ) (B) ) £HJRt 

4. *Ty7S3 0 2TKi^.6;P--/l/£SSfT 

LT. Ztl?tl<7)>V-/\,liZ&lf&Bmm&Tref com 
# A Tref <7)FJrJS«£iltR-tl> . 

[ 0 0 5 1 1 0 . mib iiyvr 4 

Qtrap t * ««*HWSaWi— A Qtrapi 
[00 523 

IF Qtrap=Z & -AQtrap=M THEN 
ATref =NS 

IF Qtra P =M & -AQtra P =B THEN 
ATref =Z 

IF Qtra P =Z & -AQtra P =B THEN 
ATref =NB 

IF Qtra P =M & -AQtra P =M THEN 
ATref =Z 

ZZ\X\ HI OJSHl 3£Srf Jst. )V-Mzh 
\^X\i, ^r^^faV-hMiaiQtrapAi-fefo (Z) o 
FTOIiO. 7. ^-cOlfifSWSa&^-AQtrap^^fi 

( m ) mmm& 0 . srfc 0 . -e^*s*^Bt»f5tffl 

Tref OlM^r ATref #mT/Jv3V* (NS) ^FJtSS 

Qtrap#*ft (M) ^JJrJRKliO. 3, ^B^W'lSiJj 
A Qtraptf* # ^ ( B ) comm&li 0 . 2 T'£> 0 . 
MSHcOgHWmSTref Oigfl-ATref #-fc'n 
( Z ) (7)FJtE«li . 2 o<7)FJrRK?>l*l<7)/J^ v ^5rC* £ 
0. 2fcT2>» ;lz-;!/tfcv>Ttt. Af^a 
L—hffiSiQtrap^'-fe'n (Z) £>BMK{iO. 7, <£ 

^fsw3aMj-AQtrap35«±#^ (b) mmmt 

0. 2TfcD, ^W(Sli^)BaSK®Tfef ««^AT 
ref H (NB) OFJrRKtt. 2o^FirSJgi7) 



UT{±. ^r^dfjLV-hJiaiaiQtrapj^tfiffi (M) O 
FJrJREJi 0.3. *<r>&mmm%- A Qtrapj&fcMi 

(m) mmmio. 8tM, m^bs^s 

Tref iOfi^ATref j&Mfn (Z) <7)F^SS{±. 2o« 
J9r»g&0l*l<0/hS v ^rt"£> 5 0. 3 fc -f £ . 
[0 0 53] CPU19tt^r-y7'S3 0 3'C 

)V-)Vr]E.)V~)VffM^WmbLX^L, Xf 
-y 7*S 3 0 4 "C£j£fttf)0JB?>Sj&£#tf>T . d OOiV- 

i-ymjth. f-^sft, ai4t> : Ki-j;'9(3. 0s 

SWOlTref tf)iM# A Tref fc LTzfctio 

ft. fiOiiirATref £S~3VT g»MSTref m 

[0054] <k^X\ mgLt^f S 2 1 1 TUff 
§ *l£ 2 ^^M^f*^*Ua P 07 r ^ 4 ttfSiO¥)l£t)£ 

[0055] hi 5\i^wm-mmvchh^ 4 * 
j.v-vyj )V9mmmmm> 2 <m$mmGA 

l 6 li&mxry-m&MTt) h^^^-vy 4)V 

^ mm& y^-v rmm^fmmmx%i, 

[00 56] 2»^mo^*Uapii % f <0«^AUap 

[00 57] Ua P =Uap+AUa P 
ttZ. 2^Sm^^*UapWJi^AUap{±. gfllf^ 
fflTref h^O#fMSTextc7)ffiSMe, a^'t<7)B# 
SH^Kl^ A e t^v^tUff §^S^-;uc«t 015^ 

»Ae, Al^2»^^*&*UapC0ita-AUap(±. ft 
T"±#V^ (NB) s tTvh$V^ (NS) . -fe'n (Z) . 

iet-/Jn$ imps), jet-^# v m p b ) co 5 mx-m 

mzti. WSMeifiEX'izZK (PB) . j&» 

■O. B#PBlW^t&^ v Ae^tT"^#V^ (NB) tftffr&te 
Si. 2^^^.fiUa P ^Ii^AUap^Hfn (Z) 

[00 58] IF e=PB & Ae=NB THE 
N AUa P = Z 

^M^STex^gll^mSTref Wfi£$^T. S 

[0059] y±<7>£ 0 izmiti^ ?fi«ie . 

^BtflW^Ujir A e . mf 2 !>K£.%mmSL U aptftfifl- 

a uajx^g-gat^miiKsaLfc^ yAy v rmmt 

Hl6t^ri-5fc*S. ddT\ A*S»-el,-e 
2, e3, e4,-Ael,-Ae2, Ae3, Ae4,-AUl,-A 



(8) 



#dfi¥6-l 73 64 1 



U2, A U3, A U4 iir 4 ~t£>V'X.yi7y 1 fy^T 4 * a 
h 7 4 /^8il«XT*y7 1 3 tfXBttCfc tT 

y^'y 7 7miiWR0M2 o 0 . - 
tiw&rswn cp\3\9\,zi ] 07T i J4 ffifrtfmfZ 

[ 0 0 6 0 ] i £ T\ 2 <J^^#&fiUap«7 r 
«f&tf)#)I£ 0 1 7 «7n-ft- b fcffioTUBJ-t 

5. 

[ o o 6 1 ] si 1 7 i&^wncD-mmmvfo&^T < * 

^\y-h7 4 /I/? ^ffM^SMBiO 2 ^SM^fft^i 

<o±t^ *7r^ siw-s itcpu #inrr * 2 &s 

mfmt3l^-x>£^7u-^-K 11814 

'M^M^g^ 2 &££W>{ifc&l<9iB# £ 7 r -f Jtii 

[ 0 0 6 2 ] 4\ BSSt&fiTref h^if^m^Tex 
t£7)SEHe^tt'Vh§^ (NS) fc-fefo (Z) CDM?T 
tJH-t h xX'fo 9 . ^O^ra&^l&^A e tfEV'hZ ^ 
(PS) fcjET** H ( P B ) (DPSfrfcUR-ti yT*5 

■ft. 

[ 0 0 6 3 ] 7 ^ )Vm$MWV-&y<7)XT"/7°S2 

1 1 T2<m%\mm.ftiv-i-yft-3~)v%iiz> t . 

C P U 1 9 ItXf- -/ 7° S 4 0 0 TffiJKH e (4 * & 
(tTvhS^ (NS) fc-fe'n (Z) ) £iifKU -X 

r «y r s 4 o i -m^w^D^A e mxnt 

(jET/J^V^ (PS) fcjET^SV* (PB) ) £ji*Kt 
&. &WC S <v7°S4 0 2Tt£S-f5/l— A'fcUff 
LT , ^fim^^-;Wci3ft-Sft^*Uapc7)tM^ A U 

[ 0 0 6 4 ] Olfc "9 . B^eLJtiaSHe h *<7)B*iaW£ 

vnxm-ti. 

[006 5] 

IF e=NS & Ae=PS THEN AU 
ap=Z 

IF e=Z & A e = P B THEN AU 
ap=PS 

mil e ^tt-vjxs vs (ns) mmmi o . 7 , 

r B TO«b v A e ^IET-/Jn$ U (PS) £DJ9rJiJgii 0 . 2 
0 , ^ <7)S*«ft^*UapC7)ti^A Uapj&Mfo 

( z ) coBirJsgji . 2 mmmmoftcD'hz v vjrr * s 

0. 2fct5. ;i/-;Wci3UT{i. fiKHe 

#-fc?n (Z) C5®fJRS(i0. 3, -eOBtrslS^Sj^A e 

#je-c*^ (pb) commmio. 8r$>9, -e^ss 

Mft^fiUapOti^AUap^iET'vhSU (PS) WJ9f 
JRgli. 2O60FjfMS^I*Ic7)4^V^T"$)l>0. 3fc"t 

I, 



[0066] ^Of&, CPU1 9(±Xr7 7°S4 0 3f 
)V-)Vt)V-)V<nm$k*WmtLX&$LL. Xf7 
r S 4 0 4 r£jaa^H»tf>3&&*S*>T . Z.0)fr~f- 
ymii-l. *<m&. ft^fiUap^ii^AUaptL 
T z > V ^ A Uaptgcft 2 

[0067] £tf)J:3fc, S4«fiW«r^4fjL^— h7 
^^8i0 BflPm&Tref fc . »7)#|^Tex£ g 

x. mm±o£.* yritmmzmm-t&izmfz-ox 
&wj:)v-!v*?* yxisy-rmAtzK ^attsjer^ 

m^u a -/ 9 xmmmxfo s . 

[0068] JjLh^J: o tz*mmmTl±, rtM«HM 1 

t ix r < — tr^x yy>i ^« l , >r a 

h 7 M 2 h Lt A-f ^ a l/- > 7 ;^ 
«mftWS*gM3 LT7.T 7 7°S 1 0 2 JMXr>/ 

rs i o 5. &vxt'/7°s 2 o i ^mwkmith t 

^c?)CPU 1 9*\ *^SM4 tLTt-^9*\ 2 

^mfS^^SM 5 1 uxr^yr 1 3 I. . 

4fc. 7 ^ ;t-^^S^ffi#gM 6 fc Lr^ffi-tr^ 1 

7 fj\ Bm^mmmmm-m 1 1 lx r o m 2 0 

tf\ @fI^&t^SM8 c LtXf'yTS 2 0 9m 
WZm-fl k #c?)C P U 1 9 j&f . ft^*M0#SM 9 
t LT-Xx'/7°S2 1 0, Xf7 7"S2 1 l&VXT>y 

r s 2 0 5 ^^a^nfii-s i p u 1 9 

[ 0 0 6 9 ] ffil&ifg^ffllE'S^gt LTROM 
2 0*«L. ffil&Sfi^Si; UXf77'S 2 1 1 
tf)BUi£Mrt S t # coc P U l 9 timet & . 

[0070]^^J;3 (:*iJtM«Ar ^ i h 7 
/w^oS'l^W^aii, r ^ -^xyyy i <m 

r * jlW- h LTB^S:llteS*l> t-* 9 

, frfs^N 0 r * * a. u~ h 7 4 )v? 8 ow«^^ii«E§ 
^i>^< 2i^^&fti&t-i»x7^yri 3t. lutes 

Kl+Wif ^al/-h7^ 8<9WmiBTex£«! 

ffi-rsstmia-t ytnt ifrfss^tpco^x 4 * * 

h—h7 4 )V9 8 <nMkfr±%?& 1 l^X 1 
IZ^ W&^T 4 * ^\y—V7 4 )V9 &CT))^ 4 *t jlV— 

\>mMQ\wmf*<mim@mft- a Qtrapt*? 

SIRWt— ^trisftS at hMSSQtrapS. 
^^^Btf^B^iJ^- A Qtrap^FJf^c7)|6HO^fc|x 

* ix&MH?mmmz m&t s * w ^ « y 7« t s- 
tefitts r om 2 0 1 . Mi bat ^ b ft mm 

trap&lEft LT . M«*Qtra P ^FJf«fflIiLh<7) k # fc . 

friSt-^ 9 CTA-f ^ h izm'Xtt kki> 
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STref msteU mmn&'tyyi 7 iz-a&mzti 
Mm tx v>* „ £ o wiit *ii 1 «^Bfl^^j(cffl 

[0071 ] B^OitfrfctfoT^x* 

^fiP- hfflm*Qtra P ^mc«^-r-s . ^cdb#* 

[0072] Lfri>.m&¥<7»^4*?.\/-Y7 4)V 
* 8 CO @»#r«STref £ 7 r > s * ftfilCj; 9 £ft t ^ 

« <r t &$> , znyrisj mmzmfct uz^t^x& 

^OSH, xr^yri 3(cJ;|,2#»7)ffl«£ 

[0073 J *HJt«W«T^*a^-h7-f;l' 

fc;*f 4 * J- V 7 4 IV? 8^)iaiW)ifS®Tex3&*B 
*SI5tiITref fc =Sr4 J: -3 1, £B£«#B&JlTexi: @H 

mu&pm&i-immcoii-iib , mmmcoiv-Mz 

T-WR fc fcE** SROM20fc,H«fSROM20 (=IB 

Lx, BfHiSA^ifnExrdfyri 3<7)miuap£f£ 
jrr s c p u 1 9 1 ^ t t v > 5 . ,i cnmmamm 
3<7)%>m<7)mmuzm^-t% tww . 

[0074] LfctfoT. B^flVt-f*** l/-h7 
4 8 ^^^S^STex^ ailSfmSTref bth 
fz)sbcr>X.Trfy7° 1 3f5ffii&tUap£ 7ry-( Jilm^J; 

Sitot >v*?* >> < i/ -y tUBB * r < 

SETS S . ^OfeS. 2 ^m^p £ i 0 -Sffi* 
*n v-y ^T-*i|T& , lA^T{iS«^*Jffl®fi^f8i 

[ 0 0 7 5 ] fc £ JJESSttflKli .A'f^al/ 
- h 7 4 8 <0iffiiffiSUIU i: ro&Uff A Ptfr t>J* 

ym%m.o,trwjm^^fmy$m%- a Qtraptc*^ 

^T^r^-fSdftfciOa SSBRfiTref SrStHL^. 



{£. /if^ ^-MfSiQtrap^lia^I^Tf&L 
T . A°-f -f * a I/- h 7 4 /P? 8 VMjk'&mX) b iff* 

Mff a p tzm~j\ ^x~7tv< mmiz x 0 mmmz 

[0076] ^Ojt^)I&^ftl>*l^fcO^ 
TiKBJ-rsi:. ;c0t#^ROM2 0Wi^ft. My- 4 

iSTref Z&fct&mSLMV-JU ( ±f BUSiM^H 7 13 

ffls-ts) b. z\tit><7))v~Mzmz>WM>mm. 

mizmmm^zm ixmmmm^ti^y^ 
yvTiit (±§smimm8iizm-th) bmmz 
tii. -etr. cpui9 itisizmmnm 9 1 nm<D 

&U ffim&frWr 4 ^- h7 ^ ;^8cogfIP 

[0077] fit, d^sPHcfe^m. as^Ma 
«jffi#SM 1 0 b Lx±Mmmmxwnuzm5<DXT 

•yTS 1 0 1 0 3<7)>?m*mthb 

§OC PU 1 9«l, fflHS£E«(ai^SM 1 1 b L 
T7.t-/7 0 S 1 0 4O#ig£5!fi : -fi»i:#<DCPUl 9 

[0 0 78] icOiat, £<07rS^ft»*>HIW*ffi 

^ — tf/uxy^y l «SK6i»7 t»ft4>*ifc/'«T ^ 

«£IBS&S-frSh-^9i:. fflEAT^al/-b7-y 
^^80SlM&«^$-til>« 2»^v*«#&tSx 

rt'yr i 3b. mimm$WT 4*^-yi4 
}v?8mm&T^mfttmm^yiri7b, m 

MmmM^CO^y 4*a.l<-Y7 4)V?8 <?)im s $>±-ib 
0 flfe^'f - 4 a U- h 7 4 )V 

? 8cr,mM^mvRum.m^.%mvmm^m^b 

«»IIEA P&t/mME A P CDBf PelMj^fc 
V^TiSSmSTref OS^thim^-fVt. wz 

mw<viv~Mz&\jhwm$mv . ^^mwmm'ii 

m&izm ixm^commmitfmti* >a> y r 
mwt nmth r o m 2 0 1 , mim&M&vm 
fra^EA p^^y^r MiJfetQtrap^ai 

LT. «»JIQtrap3W3fS«eLh^)fcSt. ffllBb-^ 
9 KA'f * * i U- h iz^'X-t tbb&tiZ. filBR O 
M 2 0 {^Ett$fLtHHRWI^-^t*JJt4 f tl-flflXOBf 
aS^ffffitT. Eff«S*^f!IB@Sf#m^Tref 
St. BfflBSM^y-9-1 7fcT*aj3tlfe^r-f^a 
h 7 ^ 8c7)H^^#^Tex^|frfE@fIlf^ 

Tref b^iXdlz. MIBxr^yri 3tW2M 
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%w{ms.uap£fflw-t& c p u 1 9 1 &m»lx ^ 

[0079] L^oT< JJBSHtWi:RIt< . BUM 
2 ft£f«fi»Uap£ ftjl&fl^f J» U ^'f^ 

%mzm± lx %£mzizn&t& z t h . 

I F Qtrap=B & -AQtrap= 

[oosi] miz. mmmrnxu. ai^sTre 

WtfSSm* e iz&rfwtxTXvr 1 3 |c i 4 2 
^£&*Uap£ftifL£#\ Jn^TB$r B »»^A e 

IF e = PB & A e = N S & A 2 e=Z T 
HEN AUa P =Z 

<7J i 3 3r/W-;U£iftJg LT 2 &»0f£*£:iUap£Jti& 

LTt>iK 

[ 0 0 8 2 ] * LT. ^J: a l:»l:fl»- 

A 2 Qtra P ^B#raW^iJ*A2 e £:#Jf/tl>.r fcT\ S 
K»STref * 2 &£^ft^*Ua P ^#i§i»£ £ ft 

[0083] 

[ m<om ] ti±^ J: o . IMJf l &t/«if 2 co 
fciftKfcfiH^ S> ? 5 -y ^±*>Mi.fc i 

^^mmm^xm^n-j-y^xmrnix. 
ximMmmmwcowm^x h &im?& zttf-c* 

h> 

[0 084] itz. 11*113 comiCD^T^i-ls-h 

y < !i 9 mmmvmmiz x k\s. 2 xgmm&& 

ISJeT ^l>fcft, 2 i 0 -JlffiJUS: n y 
•y 7mST'S , tAV^ttS«S8BW«l»^l8i3 * h 

zmzimi-z.zttfx'%z>, 

mi] mi mm. 1 cowmznmmmm^m 
zwitrnz^itz? v-mimx'hh . 

[ 0 2 ] 0 2 tiJft&B 2 tOUBj^MisG-r £ SOtWtf) ft^ 
[03 ] S3 Ji*fM8u5-H*WC» 4 ; *f * a 



ft. 2 <^5tWO#J»£ffiftTf5#&n -y 7 T^PjlT" 

[0080]-^. ±isatwctt. 

-AQtrap^B#r B 1W^il^-A 2 Qtrap£#«:U Ml 
if. 

Z & —A 2 Qtrap=Z 

THEN ATref =PB 

[ii4 ] miittsfflffy-mm-ebwr a^^v- 

Y 7 ^ ;U7^SMMSM^^E C U ^^W^fiScE! 

X'hh. 

[ H 5 ] H 5 \iWmcD-mW\X-h S^f^il/- 
h 7 A 7 ^SMM$iJ^*^)C P U#Hfff£ 7 ^ ;U 

h 7 ^ ^7i0#!M$W^S<0C P U^UfffS 7 -f )V 

^Mmm^-^yi^-fyu-^-T-YX'hh, 

l m 7 ] 0 7 {±*^HJO-HJfiW T*> SAf^aW 

; j a mim-tm^)n-)i'^tmmmx-hi. 

[08 ] m8iz*%.mc 7 )~mmxfo&^7- ^ai/- 

h 7 7 t0#l«$Wga7; g S#M^iM^& 7 r 

-So 

[ 0 9 ] 0 9 Ji+^HHcO-HttWT-ft S^°r >f * jl 

h 7 4 /k7 B SSfMfiOm^^ 7 T 

[ 0 1 0 ] 0 1 0 

[ 0 1 1 ] 0 1 1 \i*wm~mmmxhhny- < * a 

7 7 sife^i.^<7)«^j^^nM0T-i)i) „ 
[0i 2] 01 2\iJfmm-mmmx%h>^A*3- 

V- Y 7 ^ /l-7^B»^lJfflISa^SSS^^iM^& 
7ry> ftirtl.^ft^J^^IM0T-fel> . 

[01 3] 01 3iz*%m<7)-mmxfoi^TA*j. 

7 r yummthm<nmm\it^wmxfoh« 
[ 0 1 4 ] 0 1 4 mmco-mmmx'h 1^^^ 

7 r 'J a Mmtmvmmm^tmmmx-foi . 

[ 0 1 5 ] 0 1 5 {4*HBJO-^M«T'$> ^^f^a 

mft* 7ryV l»^^-^&*-ri^HJ0Tj> 
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[01 6] Hi 6 li^^ B M(D^MMWC<!b%>s^'T 4^3. 


M4 






M 5 






M6 






M7 




[017] EI 1 7 \iW&R<F>—%W%X*foh^T -i % a 


M8 






M9 




7ry> Mlkth iffc C P U#^fff h 2 


Ml 0 
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1 






8 


m't^t ^aU— h7 )VJ 
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h. 
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